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DETAILED ACTION 

Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-4, 6, and 8-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 6,636,041 to Arz et al [hereinafter Arz] in view of U.S. Patent 4,827,487 to 
Twerdochlib. 

Arz discloses a method for monitoring deformations in at least one location of an 
electromagnetic coil assembly 21, as shown in Fig. 2, the electromagnetic coil assembly having 
at least one electrical winding, the method including the steps of: 

passing a light through a non-magnetic optical fiber LFIO wound and cast with the 
electrical winding, the optical fiber LFIO having a core containing at least a first Bragg grating 
BGU etched therein; 

detecting a wavelength of light reflected firom the first Bragg grating BGl 1; 

determining a deformation of the electromagnetic coil assembly at a location of the first 
Bragg grating BGl 1 utiUzing the detected wavelength of the light reflected from the first Bragg 
grating BGl 1; 

detecting a wavelength of light reflected from at least a second Bragg grating BGl 2 at a 
location spaced apart from the location of the first Bragg grating BGll ; 
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determining a deformation of the electromagnetic coil assembly 21 at least at a location 
of the second Bragg grating BG12 utilizing the detected wavelength of the light of the reflected 
from the second Bragg grating BG12; 

distinguishing reflected light from the at least a second Bragg grating BG12 from 
reflected light from the first Bragg grating BGU (see column 5, lines 30-40); and 

passing a current through an electrical winding of the electromagnetic coil assembly 
2 1 (see colxmm 4, lines 3-6); 

wherein said passing a Ught through an optical fiber LFIO comprises passing light from a 
laser 54 through the optical fiber LFIO; the core of the optical fiber LFIO has a plurality of Bragg 
gratings BGll, BG12 etched therein at different lengths along the fiber LFIO; the Bragg gratings 
BGII, BG12 in the wound optical fiber LFIO are disposed at different locations in the 
electromagnetic coil assembly 21; passing a light through an optical fiber LFIO comprises 
passing light from a variable frequency laser 54 through the optical fiber LFIO; light reflected 
from a pluraUty of Bragg gratings BGl 1, BG12 is used to monitor deformations at a plurality of 
locations in the electromagnetic coil assembly 21; light reflected from the different gratings are 
distinguished from light reflected from a first grating using optical reflectometry; the 
electromagnetic coil assembly 21 is in an electric machine (see figure 1); and the electromagnetic 
coil assembly 21 is in a magnetic resonance imaging system. 

Arz further discloses in his description of the Prior Art that fiber Bragg gratings can be 
used as a sensor for acquiring temperature changes, since the Bragg gratings depend on 
temperature, which leads to a modification of grid spacings of the Bragg gating and thus to a 
characteristic change of the wavelength of the light reflected by the Bragg grating; and that 
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temperature sensors can be provided in the windings to monitor the temperature thereof (see 
column 2, lines 32-41). 

Arz does not disclose determining a temperature of the electromagnetic coil assembly at a 
location of the Bragg gratings; the fibers being inserted in a non-magnetic sheath; cooling the 
electromagnetic coil assembly in accordance with the determined temperatures; and using OTDR 
as the reflectometry technique. 

Twerdochlib discloses monitoring and cooling the temperature of a coil assembly having 
electrical windings by using a non-magnetic fiber optic inserted in a non-magnetic sheath that is 
cast and wound with the winding to measure temperatures. The fiber is inserted into the hollow 
sheath so that it not directly bonded to the coil so that it is not exposed to thermally induced 
strains that can alter the temperature measurement characteristics of the fiber. Twerdochlib 
teaches that it its desirable to measure the temperature of the windings using reflectometry 
techniques such as OTDR (see column 2, lines 7-15; column 3, lines 27-39; column 4, lines 18- 
29; and column 7, lines 30-50). 

Referring to claim 1 , it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to modify the method disclosed by Arz by replacing the 
temperature sensor with optic fibers in a non-magnetic sheath, as taught by Twerdochlib, in order 
to monitor temperature changes throughout the windings and control the temperature of the 
windings. Furthermore, it would have been obvious to a person having ordinary skill in the art at 
the time the invention was made to use fibers with gratings and a reflectometery technique, as 
disclosed by Arz, to obtain the temperature measurements since his processor is configured to 
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receive and utilize reflectometery using optic fibers with Bragg gratings that can be used as 
sensors for acquiring temperature changes. 

Referring to claim 6, it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to modify the method disclosed by Arz and Twerdochlib 
by using OTDR as a reflectometery technique to obtain the temperature measurements fi'om the 
sheathed fibers, as taught by T\yerdochlib, since Twerdochlib teaches that OTDR is a useful 
technique for measuring temperatures using optic fibers, and since Arz's processor is configured 
to receive and utilize a reflectometery techniques using optic fibers with Bragg gratings that can 
be used as a sensor for acquiring temperature changes. 

4, Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Arz and 
Twerdochlib, as applied to claims 1-4, 6, and 8-12 above, and fiirther in view of U.S. Patent 
6^547^435 to Grosswig et al [hereinafter Grosswig]. 

Arz and Twerdochlib disclose a method having all of the limitations of claims 5-7, as 
stated above in paragraph 3, except for the particular reflectometery technique being an intensity- 
based reflectometery technique such as OFDR or OFTR. 

Grosswig teaches the used of intensity based reflectometry such as optical fi-equency 
domain reflectometry and optical time domain reflectometry in order to measure locally resolved 
detection of temperature measurements (see column 1 lines 55-67). 

Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify the method of Arz and Twerdochlib by using intensity 
based reflectometry such as optical firequency domain reflectometry and optical time domain 
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reflectometry as the reflectometery technique, as taught by Grosswig, in order to measure locally 
resolved detection of temperature measurements by distinguishing reflected light from the at 
least a second Bragg gating from reflected light from the first Bragg grating, and since Arz's 
processor is configured to receive and utilize a reflectometery techniques using optic fibers with 
Bragg gratings that can be used as a sensor for acquiring temperature changes. 

5. Claims 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Arz in view 
of Twerdochlib. 

Arz discloses an electromagnetic coil assembly kit having: 

an electrically conducting electromagnetic winding; 

a non-magnetic fiber optic fiber LFIO wound and cast therein and having distributed 
therein a pluraUty of Bragg gratings BGll, BG12, each configured to reflect light indicative of 
deformation at a location of the Bragg gratings in the electromagnetic coil assembly 21 ; 

an electric machine including the electromagnetic coil assembly kit, as shown in Fig. 1 ; 
and a magnetic resonance imaging apparatus having the electromagnetic coil assembly kit, 
wherein said electromagnetic winding is configured as a gradient coil. 

Arz fiirther discloses in his description of the Prior Art that fiber Bragg gratings can be 
used as a sensor for acquiring temperature changes, since the Bragg gratings depend on 
temperature, which leads to a modification of grid spacings of the Bragg gating and thus to a 
characteristic change of the wavelength of the light reflected by the Bragg grating; and that 
temperature sensors can be provided in the windings to monitor the temperature thereof (see 
column 2, lines 32-41). 
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Arz does not disclose a non-magnetic sheath wound and cast in the winding and having 
an optic fiber inserted in the sheath configured to indicate the temperature of the winding. 

Twerdochlib discloses monitoring and cooling the temperature of a coil assembly having 
electrical windings by using a non-magnetic fiber optic inserted in a non-magnetic sheath that is 
cast and wound with the winding to measure temperatures. The fiber is inserted into the hollow 
sheath so that it not directly bonded to the coil so that it is not exposed to thermally induced 
strains that can alter the temperature measurement characteristics of the fiber. The system of 
Twerdochlib provides additional coolant or ventilation when a determined temperatxire exceeds a 
limit. Twerdochlib teaches that it its desirable to measure the temperature of the windings using 
reflectometry techniques such as OTDR (see column 2, lines 7-15; column 3, lines 27-39; 
column 4, lines 18-29; and column 7, lines 30-50). 

Referring to claim 13, it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to modify the kit disclosed by Arz by replacing the 
temperature sensor with optic fibers in a non-magnetic sheath, as taught by Twerdochlib, in order 
to monitor temperature changes throughout the windings and control the temperature of the 
windings. Furthermore, it would have been obvious to a person having ordinary skill in the art at 
the time the invention was made to use fibers with gratings and a reflectometery technique as 
disclosed by Arz, to obtain the temperature measurements since Arz's kit is configured to receive 
and utilize reflectometery using optic fibers with Bragg gratings that are known to be used as 
sensors for acquiring temperature changes. 



6. Claims 17-19 and 23-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
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Arz in view of Twerdochlib. 

Arz discloses a measuring apparatus having; 

an electromagnetic coil assembly 21 having an electrically conducting electromagnetic 
winding; and 

a non-magnetic fiber optic fiber LFIO in communication with the electromagnetic 
winding, said fiber optic fiber LFIO having distributed therein a plurality of Bragg gratings 
BGU, BG12, each configured to reflect light indicative of a deformation at a location thereof; 

a light source configured to pass light into the fiber optic fiber LFIO; 

a reflected light sensor 53 configured to sense light reflected back firom the Bragg 
gratings BG11,BG12; 

a processor 51 responsive to the reflected light to determine deformations utiHzing said 
reflected light; 

wherein said light source is a laser 54; the laser 54 is a Variable fi-equency laser; and the 
electromagnetic winding is configure as a gradient coil. 

Arz fiirther discloses in his description of the Prior Art that fiber Bragg gratings can be 
used as a sensor for acquiring temperature changes, since the Bragg gratings depend on 
temperature, which leads to a modification of grid spacings of the Bragg gating and thus to a 
characteristic change of the wavelength of the ligjit reflected by the Bragg grating; and that 
temperature sensors can be provided in the windings to monitor the temperature thereof (see 
column 2, lines 32-41). 

Arz does not disclose a non-magnetic sheath wound and cast with the windings and 
having an optic fiber inserted in the sheath; and the processor determining temperature using 
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light reflected from the sheathed fibers and configured to at least one of turn off current through 
the electromagnetic winding, or provide additional coolant or ventilation when a determined 
temperature exceed a limit. 

Twerdochhb discloses monitoring and cooling the temperature of a coil assembly having 
electrical windings by using a non-magnetic fiber optic inserted in a non-magnetic sheath that is 
cast and wound with the winding to measure temperatures, wherein the system of Twerdochlib 
provides additional coolant or ventilation when a determined temperature exceeds a limit. The 
fiber is inserted into the hollow sheath so that it not directly bonded to the coil so that it is not 
exposed to thermally induced strains that can alter the temperature measurement characteristics 
of the fiber. Twerdochhb teaches that it its desirable to measure the temperature of the windings 
using reflectometry techniques such as OTDR (see colimm 2, lines 7-15; column 3, lines 27-39; 
column 4, lines 18-29; and column 7, lines 30-50). 

Referring to claim 17, it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to modify the apparatus disclosed by Arz by replacing the 
temperature sensor with optic fibers in a non-magnetic sheath, as taught by Twerdochlib, in order 
to monitor temperature changes throughout the windings and control the temperature of the 
windings. Furthermore, it would have been obvious to a person having ordinary skill in the art at 
the time the invention was made to use fibers with gratings and a reflectometery technique as 
taught by Arz, to obtain the temperature measurements since Arz's kit is configured to receive 
and utilize reflectometery using optic fibers with Bragg gratings that are known to be used as 
sensors for acquiring temperature changes. 
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7. Claims 20-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Arz and 
Twerdochlib, as applied to claims 17-19 and 23-25 above, and further in view of Grosswig. 

Arz and Twerdochlib disclose an apparatus having all of the limitations of claims 20-22, 
as stated above in paragraph 6, except for the particular reflectometery technique being an 
intensity-based reflectometery technique such as OFDR or OFTR. 

Grosswig teaches the used of intensity based reflectometry such as optical frequency 
domain reflectometry and optical time domain reflectometry in order to measure locally resolved 
detection of temperature measurements (see column 1 lines 55-67). 

It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to modify the method of Arz and Twerdochlib by using intensity based 
reflectometry such as optical frequency domain reflectometry and optical time domain 
reflectometry as the reflectometery technique, as taught by Grosswig, in order to measure locally 
resolved detection of temperature measurements by distinguishing reflected light from the at 
least a second Bragg gating from reflected light from the first Bragg grating, and since Arz's 
processor is configured to receive and utilize a reflectometery techniques using optic fibers with 
Bragg gratings that are known to be used as a sensor for acquiring temperature changes. 

Response to Arguments 

8. Applicant's arguments with respect to claims 1-25 have been considered but are moot in 
view of the new ground(s) of rejection. 
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Conclusion 



9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

The following patents and publications disclose optic temperature measuring techniques: 

U.S, Patent Application Publication 2005/0013342 to Kaminski et al 
U.S. Patent 6,640,647 to Hong et al 
U.S. Patent 6,513,972 to Jenkins 

U.S. Patent Application Publication 2001/0022804 to Helmig et al 

U.S. Patent 6,659,640 to Ruffa 

U.S. Patent 4,298,794 to Snitzer et al 

U.S. Patent 5,306,088 to Zoemer 

U.S. Patent 6,079,875 to Klass et al 

U.S. Patent 6,587,188 to Gleine et al 

U.S. Patent Application Publication 2003/0156777 to Bossehnann et al 



10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mirellys Jagan whose telephone number is 571-272-2247. The 
examiner can normally be reached on Monday-Friday from 1 1AM to 5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego Gutierrez can be reached on 571-272-2245. The fax phone nxmiber for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR, Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



CHRISTOPHER W.FULTON 
PRIMARY EXAMINER 
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